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0 The application of modern experimental techniques to the
study of chemical toxicity has let to an explosion of data
that is relevant to the risk assessment process.

0 Often that data is not quite the data one would want for
evaluating risk.

0 How does one use the existing data to obtain the
information needed and/or to determine which is the key
missing data?

Ex olatio I Evaluating
the Rislk Posed by Chernicals

High Dose to Low Dose
Route of Exposure to Route of Exposure
Chemical to Chemical

Species to Speci

The Target-Toxicant Paradigm

®The differential step in many mechanisms of toxicity may be
generalized as the interaction between a small molecule (a
toxicant) and one or more macromolecular targets.

®Targets include genetic material, receptors, transport
molecules, enzymes and others.

®The difference in activity observed between chemicals acting
through the same biological mode of action may then be
understood as differences between their interactions with
putative macromolecular targets.

Structure Based Screening of Protein

Targets
Protein
> Initial protein structures obtained
from www.pdb.org
Relevant targets are optimized
and/or modeled in MOE(CCG) using
AMBER 94 Force-Field.

Ligands
> 3D optimized structures.

Estimate the Interactions - Docking
(1) eHiTS (Simbiosys), (2) FRED (O

»All positives were weak

*from S Laws Laboratory

Comparison to Data for Binding to the Estrogen Receptor*

> 281 environmental chemicals were tested and 15 were found positive.

(A) 3ERD — ER agonist (B) 3ERT — ER antagonist

(C) ERagonist (D) ERa antagonist

Ca distance map (A) Ca distance map (A)

used in this study

Creating a Computational Protein Target

QDifferent Modes of Binding
»Agonist Antagonist

Receptor Structure

Ligand Removed
Computationally

Ligand Bound

QDifferent Proteins in the Same Prep
»Alpha Beta

0 We dock each chemical in both the
agonist and antagonist mode of the
receptor and into crystal structures of
both the Alpha and Beta forms.
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Discussion
The two methods used identify all the of the molecules that
bind to an estrogen receptor within the first 73 in one case and 74 in
the other case of a 281 chemical data base. There is considerable
overlap of the false positives between the two methods but also some
false positives that are unique to each method.

Q In this case these methods work reasonably well for priority
setting.
> Because a number of the false negatives are the same in each
method, there may be some systematic source of false negatives —
a structural determinant.
> Because there are a number of false negatives that are unique
to each method then using the methods together will give a
smaller false positive rate.
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